The Orca Group is a widespread, very thick, and complexly deformed accretionary sequence of flysch and tholeiitic basalt in the Prince William Sound area of Alaska (Winkler, 1976; Winkler and Plafker, 1981) . Despite a number of extensive field studies of the Orca Group, reliable data on the age of the unit has been exceedingly elusive. On the basis of sparse paleontologic and radiometric data, the sequence was assigned a Pal eocene and early Eocene(?) age (Addicott and Plafker, 1971; Plafker and Lanphere 1974; Winkler, 1976, Winkler and Plafker, 1981) . New paleontologic data suggest that some strata assigned to the Orca Group are of middle Eocene age and possibly as young as late Eocene or Oligocene. However, data suggesting an age younger than about 50 Ma appear to be incompatible with radiometricanydetermined ages for plutons that intrude the Orca. This paper summarizes the published and unpublished paleontologic data from the Orca Group, considers their implications for the age of the unit, and points out the problems in age assi gnments.
DISTRIBUTION AND CHARACTERISTICS
The Orca Group is exposed mainly in the Prince William Sound area, the Copper River area, and the western part of the Katalla District (Fig. 1) . To the east, the sequence extends into the Bering Glacier quadrangle as a faultbounded belt less than 10 km wide for some 85 km, and to the west correlative rocks extend to Kodiak Island and probably underlies much of the contiguous continental shelf (Plafker, 1969 (Plafker, , 1971 Winkler and Plafker, 1981, Tysdal and Case, 1979) .
The Orca Group consists mainly of feldspathic and 1ithofeldspathic sandstone, siltstone, and argil!ite turbidites with minor conglomerate deposited dominantly as a submarine fan, probably on oceanic crust (Winkler, 1976; Helwig and Emmett, 1981) . Tholeiitic basalt, including pillowed basalt and basaltic breccia, and tuff intrudes and is inter!ayered with the flysch.
Relatively thin sequences of fine-grained limestone, siliceous limestone, chert, and basaltic volcanogenic sediments that occur locally, often in association with the basaltic volcanic rocks, contain most of the microfossils recovered from the Orca Group. The thickness of the Orca Group is estimated as many thousands of meters (possibly on the order of 6,000 to 10,000 m), but accurate determinations of thickness are precluded by the pervasive tight folding and imbricate faulting together with the lack of biostratigraphic control that characterizes the sequence (Winkler and Plafker, 1981; Tysdal and Case, 1979; Helwig and Emmett, 1981) .
Deformation of the Orca Group began prior to complete dewatering of the sedimentary rocks (Winkler, 1976) and soon was followed by intrusion of granodiorite, granite, and tonalite plutons, ranging in age from 50.5 to 53.5
Ma (+1.6 Ma) in eastern Prince William Sound and the area to the east (Plafker and Lanphere, 1974; Winkler and Plafker, 1981; D. L. Turner, written commun., 3/18/85; Figs. 1 and 2) . Subsequently, granitoid intrusions of early Oligocene age were emplaced in the Orca Group in the western part of Prince
William Sound. The Orca Group is mostly metamorphosed to the zeolite or prehnite-pumpellyite facies, although in some areas adjacent to the Eocene plutons, the rocks are locally metamorphosed to the biotite zone of the greenschist facies (Winkler and Plafker, 1981; Miller and others, 1984 (Helwig and Emmett, 1981; Dumoulin and Miller, 1984) . Because all rocks in the Orca Group are hard and metamorphosed to varying degrees, microfossils from all localities tend to be poorly preserved and are rarely extractable. The only megafossils and the best-preserved siliceous microfossils are from calcareous concretions in the sequence.
Samples containing microfossils that are described herein were collected (Addicott and Plafker, 1971 been possible yet to extract any of these microfossils from their hard matrix, they were studied entirely in thin section. Foraminifers and other fossil material present in the 30 thin sections studied by Gerta Keller are summarized in Table 2 and the ages of these assemblages are shown on Table 3 .
The age range indicated by the foraminiferal assemblage is Pal eocene through late Eocene. As shown in Table 3 , the samples indicate eight general age groups as follows (zonation after Berggren and others, 1984) : (1) Samples from the Cape Martin area are of probable Paleocene and Paleocene to early Eocene age based on the foraminifers.
In summary, age determinations based on planktonic foraminifers indicate that the bulk of the Orca Group bedded rocks were deposited in late Paleocene to early Eocene time ( Fig. 2 ) and precede emplacement of the plutons. One Fox Island sample and two Hinchinbrook Island samples of P11-P12 age (Table 3) indicate deposition concurrent with, or shortly after, pluton emplacement.
The Pal eocene planktonic faunas are low diversity and typically contain primarily large and small Globigerina and a few globorotalids. A late Paleocene sample from Point Martin (81ANS104B, not listed on Table 2) The Orca Group has been correlated with the Ghost Rocks Formation on Kodiak Island on the basis of lithology and structural position (Plafker, 1969 (Plafker, , 1971 Mountains is the only sample from the Orca Group that has yielded a dateable assemblage of diatoms and silicoflagellates (Table 4) . Although this assemblage was previously considered to be late Paleocene to early Eocene (John Barron in Tysdal and others, 1976) , refinements in diatom stratigraphy suggest reassignment of this assemblage to the interval from late early Eocene to early late Eocene.
Radiolarians
Radio! arian faunas were extracted by Joyce Blueford from samples collected at Cape Martin, Neck Point, and Jeanie Point (Fig. 1 , Table 5 ). The
Cape Martin fauna differs from the faunas from the other two localities and strongly resembles the Kreyenhagen and other faunas of the California Eocene. The strongest resemblance is with the "spongy" radiolarians, i.e. A good fauna was extracted from one sample at Neck Point that contains abundant thick radio!arians with an inner shell considered to be Periphaena, possibly Periphaena delta. The assigned age is based on the common occurrence of the genus Periphaena in the Eocene, although if P. delta is indeed present, the age would be restricted to the early Eocene.
Three samples from Jeanie Point yielded only a few radiolarians which included a single well-preserved specimen of the age-diagnostic species Thyrosyocyrtis triacantha. T. triacantha has a range in age from the late early Eocene to the Oligocene boundary (Sanfillipo and Riedel, 1982 Helwig and Emmett (1981) noted the occurrence of a "fair" spore/pollen assemblage of Pal eocene/Eocene age from a sample collected near Jeanie Point, but they did not list the species present.
Dinofl agell ates
Poorly preserved dinoflagellates were extracted from a single sample near Jeanie Point (Table 7) by Tom Agar and Lucy Edwards of the U.S. Geological
Survey. According to Edwards, the age-diagnostic species Hystrichostrogylon membraniphorum is restricted to the early or middle Eocene, although it has been found in late Eocene strata where re-working is suspected (oral commun., 5/14/85). Closely concordant K/Ar ages on mineral separates from discordant plutons that intruded and metamorphosed the sequence after it was deformed and accreted to the continental margin provide a firm upper age limit for the Orca Group at 50.5-53.5 + 1.6 Ma (late early and early middle Eocene). As shown in the radio!arian assemblages; (4) the one dinoflagellate assemblage of probable early to middle Eocene age; and (5) the megafauna which can be as old as middle Eocene. These data suggest that the younger Orca strata of middle Eocene age were deposited almost simultaneously with emplacement of the youngest dated granitic plutons. . If future work demonstrates that strata at Neck Point are indeed younger than the plutonism and metamorphism that affected the bulk of the Orca Group, they should be mapped as a distinct sequence that postdates the Orca Group.
CONCLUSIONS
Paleontologic data indicate that strata presently included within the Orca Group mainly range in age from Paleocene through early and middle Eocene 11 with possibly late Eocene to early Oligocene strata in some localities (Neck Point, Jeanie Point). Radiometric data constrain much, if not all, of the Orca Group to Paleocene through early middle Eocene (51-53+1.6 Ma). This age limit is taken as the emplacement age of the early middle Eocene plutons that intrude and metamorphose the sequence. The lower age range of the unit is not known, but is probably Paleocene. All available data on the age of the Orca Group suggest that it is mostly, if not entirely, younger than the supposedly correlative Ghost Rocks Formation on Kodiak Island. (Winkler and Plafker, 1981; and unpublished data) . 
